Ethanol-extracted propolis enhances BBN-initiated urinary bladder carcinogenesis via non-mutagenic mechanisms in rats.
Ethanol-extracted propolis (EEP) is used for medical, dietetic and cosmetic purposes. In this study, the effects of EEP on urinary bladder carcinogenesis, its underlying mechanism and in vivo genotoxicity were investigated. In experiment 1, rats were treated with N-butyl-N-(4-hydroxybutyl)nitrosamine (BBN) for 2 or 4 weeks followed by dietary administration of 0.125, 0.25, 0.5 or 1% EEP for 4 or 32 weeks, respectively. At week 6, the mRNA levels of top2a, cyclin D1 and survivin were significantly elevated in the 0.5 and 1% EEP groups. At week 36, the incidence and multiplicity of urothelial carcinomas and total tumors were markedly elevated in all EEP groups. In experiment 2, rats were fed basal diet or the 1% EEP diet for 13 weeks without carcinogen initiation. Increases in urinary precipitate, cell proliferation and incidence of simple hyperplasia were observed in the 1% EEP group. In experiment 3, dietary administration of 2.5% EEP to gpt delta rats for 13 weeks did not induce any obvious mutagenicity in the urinary bladder urothelium. Taken together, EEP enhanced BBN-initiated rat urinary bladder carcinogenesis in a non-genotoxic manner through increasing formation of urinary precipitate, enhancing cell proliferation and inhibiting apoptosis during the early stages of carcinogenesis.